Weinvestigatedthe prognostic significance ofthe presence or absence ofvertigo and tinnitus, the timing ofthe initiation oftreatment, the type andseverity ofhearing loss, and age in 72 patients who had experienced sudden hearing loss. We found that the factors associated with a positive prognosis were the absenc e ofvertigo, the presence oftinnitus, initiation oftreatm ent within 7days, agreater degree ofhearing loss in the low frequencies, and a hearing loss ofless than 45 dB. Age had no effect on prognosis.
Introduction
Sudden hearing loss is defined as a sensorineural hypoacusis of at least 30 dB in 3 consecutive speech frequencies that has occurred within the previous 3 days. ' :' Its worldwide incidence has been reported to range from 5 to 20 cases per 100,000 popul ation .' The reported incidence is lowest in patients aged 20 to 30 years (4.7 per 100,000) and highest in those aged 50 to 60 years (15 .8 per 100,000). 3 Since some patients experience a spontaneous resolution of their deafness and therefore do not seek treatment, the actual incidence is higher.' Sudden hearing loss affects the two sexes equally. Approximately 90% of cases are unilateral."
Studies of the etiology of sudden hearing loss have focused on four possible causes: (I) circulatory anomalies (e.g., thrombosis, vasospasm, and embolism), (2) viral labyrinthitis or viral infection of the cochlea, (3) irregularities of the cochlear membrane, and (4) autoimmune disorders ." Support exists for each of these explanations, but the most popular theory is that sudden deafness is caused by a disturbance of the cochlear blood flow." Support forthis theory is based on histopathologic findings, the suddenness of the hearing loss , and the fact that affected patients often have concomitant vascular disease.v?
Many studies have been conducted to identify factors that may have a positive or negative effect on patients with sudden hearing loss .3.8-10 We conducted our own study to test the reliability of these previously investigated variables.
Patients and methods
Between Jan . We investigated the prognostic significance of the presence or absence of vertigo and tinn itus , the timing of the initiation of treatment, the type and severity of hearing loss, and age. To that end, we obtained a history from each patient, with emphasis on how and when the hearing loss had begun , the presence or absence ofaccompanying vertigo and tinnitus, and the onset of treatment. Patients also underwent audiometry (125 to 8,000 Hz) and tympanometry, as well as determinations ofspeech perception thresholds, speech discrimination scores, and acoustic reflexes . Magnetic resonance imaging (MRI) of the cranium was performed on all patients. We also performed routine ENT and otoneurologic examinations and ordered biochemical testing, which included measurements of the total blood count, erythrocyte sedimentation rate , C-reactive protein level , prothrombin time , activated partial thromboplastin time , bleeding and coagulation times, aspartate and alanine transaminase level s, blood lipid concentrations, thyroid function, rheumatoid factor level , and antinuclear antibody level. In addition, serologic investigations for hepatitis B and C virus , human immunodeficiency virus (HIV) , and syphilis were obtained.
We classified patients into various groups according to possible prognostic factors:
• vertigo-pos itive and vertigo-negative patie nts • tinnitus-positive and tinnitus-negati ve patients • patients whose treat ment had been initiated within 7 days of the onset of sudden heari ng loss and those who had been treated 8 days afterward or beyon d
• patients wit h spec ific types ofhearing loss as determined by audiometric curve patterns: ascending (heari ng loss greater at the lower freque ncies ),jlat, descending (hear ing loss greater at the higher freq uenc ies) , and total • age : two primary age gro ups (:::;40 and 2:4 1 yr), furt her subc lassified into five seco ndary groups (:::; 15 yr, 16 to 30, 3 1 to 45 , 46 to 60, and 2:6 1)
We then determin ed the degree of hearing recovery in eac h gro up. II Recovery was rated on a sca le of I to 4:
• I: complete recovery (hearing thres ho ld: <20 dB) • 2: moderate recovery (heari ng ga in: 2:30 dB) ·3: slig ht reco very (heari ng gain: 11 to 29 dB) ·4: no recovery (hearing ga in: 0 to 10 dB) Statistical comparisons among groups were based on the Mann -Wh itney U test and the Kruskal-Wallis test.
Beca use deviations in heari ng loss and gain were wide and determinations of hearing gain were based on an artificially precise recovery score, we also compared groups according to nonparametric tests . In addition, we also used non parametric tests in cases in which the number of pat ients in a group was small (e.g., the 2:6I -yr age group; n = 3) . As a result, our data were ca lculated as bot h median va lues an d as standard deviations from the mean. The chi-sq uare test was used to co mpare categoric parameters with eac h other.
Results
No ne of the sero logy tests for hepatitis B and C viru s, HIV, and syp hilis was positive. No aco ustic neuroma was found on MRI.
Vertigo. Hearing recovery was significant ly better in the vert igo-negative gro up (p < 0.05) (tab le 1).
Tinnitus. The presence of tinnitus was associated with signific antly greater hear ing recovery (p < 0.05) (table 1) .
Time to treatment. Pat ients who had begun treatment 7 days or earlier after the onse t of the ir hearing loss experienced significantly greater recovery (p < 0.05) (tab le 1). . Again, no statistically significant difference in recovery rates was seen between the two primary age groups.
Type ofhearing loss. Significantly better recovery was

Discussion
Although sudden hearing loss has been an ongoing problem throughout history, its etiopathogenesis is still not completely clear. More than 100 possible causes have been implicated over the years, but most cases remain idiopathic.l-" Many studies of the prognosis of affected patients have centered on the same parameters that we investigated in our study: the presence or absence ofvertigo and tinnitus, the timing of the initiation of treatment, the type and severity of hearing loss, and age . 3 ,8-10
The presence of vertigo, which has been reported to occur in as many as 40% of patients with sudden hearing loss, has previously been shown to be a negative prognostic factor.v" Affected patients usually complain of aural fullness, pressure, and awareness of a humming sound.Y " Moskowitz et al reported that the presence of vertigo indicates a poor prognosis; they found that only 14% of patients they stud ied achieved a complete recovery of hea ring ," Shiraishi et al reported a complete, moderate, or slight recovery in 40% ofvertiginous patients with sudden hearing loss ." Saeki and Kitahara reported a complete, moderate, or slight recovery in 70% of patients with no vertigo and no abnormal findings on electronystagrnography.? Our findings are consistent with those in these previous reports. In our study, 26 ofthe 72 patients (36 .1%) were vertigo-positive, and only 6 ofthem (23.1 %) achieved acomplete recovery. However, almost one-halfof the 46 vertigo-negative patients experienced only a slight recovery or none at all.
Tinnitus has been reported to accompany sudden hearing loss in 75% ofpatients, and its presence is considered to be a positive prognostic indicator,"Ourfindings were consistent with those in the literature, as tinnitus was present in 53 of our patients (73.6%), and a complete recovery was achieved in a significantly greater proportion of patients who had tinnitus (37 .7%) than in those who did not (10.5%) . Even so, more than one-half of our tinnitus-positive patients experienced only a slight recovery or none at all.
It is a common opinion that the treatment of sudden hearing loss should generally begin within 1Oweeks.As one would expect, earlier treatment is associated with a better prognosis.v'<"-" All patients in our study had come to us within I month ofthe onset of sudden hearing loss ; 50 of them (69.4%) had presented to us during the first 7 days. This figure is consistent with those reported by Shiraishi et al'" and Kronenberg et al .'? Shaia and Sheehy reported that a complete, moderate, or slight recovery was achieved in 75% ofpatients who had been treated with a vasodilator within 7 days ; the recovery rate dropped to 53% among those who had presented I week to 1 month after the onset oftheir hearing 10ss.10 Likewise, Moskowitz et al reported a 56% rate of complete, moderate, or slight recovery with steroid treatment within 7 days and a 27% recovery rate thereafter; they also noted that recovery occurred in 68% of patients who were treated within 3 days. " Finally, Byl reported a first-week recovery rate of 56%.3The recovery rates ofpatients who had been treated during the first week in our study were both at variance with and consistent with those reported by others. We observed a complete recovery in 19 of the 50 patients (38.0%) who had been treated during the first week (vs. 56% reported by ByP) , while 35 8 ) . Also in our study, II of 22 patients (50 .0%) who had been treated beyond I week of the onset of sudden deafness experienced no reco very, a rate that is consistent with the failure rate of 53% reported by Shaia and Sheehy. 10 Overall, our findin gs with respect to the ben efit ofearly treatment are con sistent with those reported in the literature. Others have reported that the prognosis is good for patients whose audiogram curves are ascending orflat and poor for those with descending curves.5.8.1 8.1 9 Reported rates of spontaneous recovery at low frequencies (ascending curves) range from 40 to 66%. 3 We also found that patients with ascending curves experienced significantly better recovery than did those with other audiographic findings.
Recovery is also influenced by the severity of sudd en hearing loss." Ostiin et al reported that the prognosis for recovery was very poor in patients whose hearing loss was total. " Kronenberg et at found that only 22% of patients with a total hearing loss experienced a complete, moderate, or slight recovery following treatment with a vasoactive agent.' ? Shiraishi et al reported a complete, moderate, or slight recovery in 38% of patients with a severe hearing IOSS.1 4Byl reported complete , moderate , or slight recovery in 83% ofpatients with a severe hearing loss and only 22% among those with a total hearing loss following steroid treatment.' Again, our findings were con sistent with those in the literature.v'? We observed no recov ery in 12 of 15 patients (80.0% ) with a total hearing loss (the rem aining 3 patients experienced a moderate recovery). On the other hand , all 7 of our patients whose hearing loss was in the range ono to 45 dB recovered completely. Recovery rates among those whose hearing loss was more severe were significantly worse. Again , our findings are consistent with thos e of others.
No consensus exists in the literature as to the prognostic importance of age. Megighian et al found that the highest incidence ofsudden hearing loss occurred in patients age d 30 to 60 years, and they suggested that age is a prognostic factor. 15Others consider age to be irrelevant. 8 We also found the highest incidence of sudden hearing loss occurred in patients aged 31 to 60 years (62 .5%) , but the difference between this group and other age groups was not statistically significant.
In conclusion, we found that a good prognosis for patient s with sudden hearing is assoc iated with the abs ence of vertigo, the presence of tinnitus, earl y treatm ent , a hearing loss in the lower frequ encies, and a hea ring loss of 45 dB or less . We found no evidence to sugg est that age has any influence on prognosis.
